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Understanding the impact of the Hajj:  
Explaining experiences of self-change at a religious mass gathering 
 
Abstract 
Previous research has shown that participation in the Hajj pilgrimage to Mecca can lead to both 
more positive outgroup attitudes and increased commitment to Muslim identity. We describe a 
survey of pilgrims (N = 1176) carried out at Mecca, during the Hajj, which tested explanations 
for these experiences of self-change at the time of their occurrence. In line with contact theory, 
perceived cooperation among pilgrims indirectly predicted more positive outgroup attitudes (as 
well as enhanced Muslim identification), via identification with the crowd. In line with social 
identity and identity congruence explanations, positive emotional experience and the perception 
that the crowd embodied the Muslim value of unity predicted self-change variables through 
identification with the crowd. The finding that participation in an all-Muslim gathering increases 
positive views of other groups (including non-Muslims) through identification with the crowd 
offers an alternative perspective to suggestions that such gatherings might encourage intolerance.  







Understanding the impact of the Hajj:  
Explaining experiences of self-change at a religious mass gathering 
Towards the end of his autobiography, Malcolm X (1965) described in compelling terms 
the revelation he experienced on attending the Hajj, or pilgrimage, to Mecca:1  
My pilgrimage broadened my scope. It blessed me with new insight. In two weeks in the 
Holy Land, I saw what I had never seen in thirty-nine years here in America. I saw all 
races, all colors, – blue-eyed blonds to black-skinned Africans – in true brotherhood! In 
unity! … It was in the Holy World that my attitude was changed, by what I experienced 
there, and by what I witnessed there, in terms of brotherhood – not just brotherhood toward 
me, but brotherhood between all men, of all nationalities and complexions, who were there. 
(pp. 478-479, emphasis in original) 
Following this experience of profound self-change during the Hajj, Malcolm X’s politics shifted 
from Black separatism in favour of a more ethnically-inclusive approach. Thus, his experience of 
self-change “in the moment” at the Hajj translated subsequently into a lasting transformation in 
his attitudes and behaviour towards other groups. 
Malcolm X’s case is by no means unique. Comparing a matched sample of people who had 
and had not attended the Hajj, Clingingsmith, Khwaja and Kremer (2009) found evidence for a 
range of downstream psychological effects of the pilgrimage. These included not only greater 
commitment to universal Muslim values, but also greater belief in harmony with different ethnic 
groups and Islamic sects, and more progressive attitudes to the social position of women. Given 
recent suggestions expressed in some quarters that Islam encourages intolerance towards other 
groups, these effects of the Hajj are striking and important. Yet the underlying mechanisms are 
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unclear. Notably, Clingingsmith et al. measured these effects at a distance of five to eight months 
after respondents had attended the Hajj, and they took no measures of social psychological 
process. Given the difficulties of accessing participants during the Hajj itself, they could not 
examine the experiences of self-change “in the moment” that lie at the heart of Malcolm X’s 
autobiographical account. 
In the present study, we exploited a unique opportunity to survey pilgrims as they actually 
took part in the Hajj, allowing us to investigate contemporaneously some of the group processes 
and other factors underlying experiences of psychological change. We sought to examine two 
types of experienced self-change among Hajj pilgrims: enhanced Muslim identification and more 
positive attitudes to people from different religions and cultures. We examined three types of 
predictors of these experiences of change: positive contact in the form of perceived cooperation 
from other pilgrims; positive and negative emotional experiences; and embodiment of Muslim 
spiritual values in the crowd. As suggested by Malcolm X’s autobiographical account, and 
drawing on crowd psychology theory (Neville & Reicher, 2011), we hypothesized that 
identification with the ethnically-diverse crowd would be a key mediator of the effects of these 
predictors on experiences of self-change. This and other predictions are presented in Figure 1. 
---------------------------Insert Figure 1 about here---------------------------- 
We suggest that studying the effects of the Hajj on Muslim identification and intergroup 
attitudes can tell us more than about one particular religious mass gathering. Specifically, in 
examining the possible role of identity processes in this event, we argue that this investigation 




The Hajj and the Values it Promotes 
Taking part in the annual Hajj is expected of all able-bodied and financially capable Muslims at 
least once in their lifetime. The event is one of the world’s largest mass gatherings, with up to 
three million people officially participating at a time. The Hajj has been called Islam’s “global 
gathering” (e.g., Clingingsmith et al., 2009), because pilgrims of different nationalities, social 
classes, cultures, and Muslim sects come from all over the world to take part together in a series 
of rituals. While the purpose of Hajj is individual salvation and clearing of sins (Maqsood, 2008), 
it is essentially a crowd experience since the activities are undertaken collectively over a specific 
five-day period each year. Cooperation is required in rituals such as tawaf, in which thousands of 
people simultaneously circumambulate the Ka’aba (the black cuboid building at the center of the 
Grand Mosque, Mecca) seven times, moving at the same pace. The Hajj is said to embody and to 
promote unity among pilgrims (e.g., Memish, Stephens, Steffen, & Ahmed, 2012); the harmony, 
commonality and equality of the mass of pilgrims is emphasized by the fact that all men wear the 
same simple white cloth, known as the ihram.  
The promotion of unity among Muslims at the Hajj has sometimes been seen as a source of 
threat to non-Muslims. In the 19th century, the British authorities viewed Muslim colonial 
subjects attending the Hajj as a danger through the connections they could make with other 
Muslims across the world, connections which could threaten the order of the state and the empire 
(Low, 2007). The Victorian explorer Richard Burton argued that the Hajj “sends forth a horde of 
malcontents that ripen into bigots; it teaches foreign nations to despise our rule” (1855-1856, pp. 
185-186; cited in Slight, 2016, p. 105). More recently, the notion that Islam is inherently 
intolerant, and therefore violent, to non-Muslims was common following the Charlie Hebdo 
killings in France in January 2015 (e.g., Ali, 2015). As Lynch (2015) argues, the portrayal of 
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terrorist attacks such as 9/11 as “Muslim issues” has led to the depiction by some of a “global 
Muslim community” defined in terms of conflict with non-Muslims (see also Ahmed & Matthes, 
2017).  
Psychological Effects of Attending the Hajj 
In the first study to examine whether the Hajj has any psychological effects on pilgrims, 
Clingingsmith et al. (2009) carried out a natural experiment by taking advantage of the lottery 
arrangement employed in Pakistan to allocate the limited number of places on the Hajj. Some 
months after the 2006 Hajj, they surveyed 1,600 people who had entered the lottery, around 66% 
of whom were successful (and so had attended the Hajj) while the rest were not (and so had 
stayed home). Given the random nature of selection, it was reasonable to assume that there were 
no systematic prior differences in the two groups and therefore that any differences found were 
effects of attending the Hajj. Among the key findings were that pilgrims who had attended the 
Hajj displayed more positive views towards other nationalities (average effect size [AES] = 
0.150), developed a greater belief in harmony among people of different religions and different 
Muslim sects (AES = 0.128), were more peacefully inclined (AES = 0.111), developed more 
progressive views towards female education (AES = 0.092), and became more committed to 
universal Muslim practices (AES = 0.163), but less committed to local customs (AES = −0.101). 
The authors concluded:  
Our results support the idea that the Hajj helps to integrate the Muslim world, leading to 
[…] a sense of unity and equality with others who are ordinarily separated in everyday life 
by sect, ethnicity, nationality or gender, but who are brought together during the Hajj. 
Although the Hajj may help forge a common Islamic identity, there is no evidence that this 
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is defined in opposition to non-Muslims. On the contrary, the notions of equality and 
harmony appear to extend to adherents of other religions as well. (p. 1135) 
More recently, a focus group interview study of Russian Muslims compared pilgrims to 
non-pilgrims (Alexseev & Zhemukhov, 2015). Similarly to Clingingsmith et al. (2009), it 
concluded that attending Hajj strengthened pride in being a Muslim and increased outgroup-
tolerance and prosocial motives. Thus, previous studies point to two forms of experienced self-
change as a result of participating in the Hajj: enhanced Muslim identification and increased 
positive attitudes to outgroups. 
What are the reasons for these psychological changes? A limitation of both previous 
studies is that they did not investigate process within their designs. The aim of the present study 
was therefore to examine psychological predictors and mechanisms underlying two types of self-
changes experienced by pilgrims while attending the Hajj. A second limitation of these two 
previous studies of self-change at the Hajj is that each sampled one nationality only. As 
Clingingsmith et al. (2009) admit, it is possible that pilgrims attending Hajj from other countries 
might become less tolerant (or might not change at all), since Islam includes several different 
sects and local variants, some of which are more conservative than others. Therefore, we aimed 
to carry out this investigation on a sample more representative of the diversity of cultural and 
national backgrounds among pilgrims at the Hajj. Before describing our study in detail, we 
examine possible processes underlying experiences of change among Hajj pilgrims. 
Explaining Effects of the Hajj on Positive Attitudes to Outgroups 
We first examine a possible process behind increased positive attitudes to outgroups. 
Clingingsmith et al. (2009) speculated that “interaction” may have been responsible for the 
changes they documented in their study. They point out that the communal rituals of the Hajj 
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bring pilgrims into contact with different cultural groups and their norms. They found that most 
Hajjis in their study reported interacting with people from other countries. However, 
Clingingsmith et al. did not examine whether such interaction predicted the changes in attitudes 
they found.  
The idea that positive contact between different groups can promote harmony between 
them is one of the most well-researched in the history of social psychology (see Pettigrew & 
Tropp, 2006; Paluck, Green, & Green, 2017). Cooperation in pursuit of common goals is one 
important feature of such positive contact (Allport, 1954), leading us to expect that perceived 
cooperation among members of the ethnically-diverse Hajj crowd would be a predictor of 
increased positive attitudes to outgroups (see Figure 1).  
In the present case, we were interested in measuring changed attitudes towards not only 
Muslims of other cultures and sects (whom our participants would encounter at the Hajj), but 
also people from other religions (who obviously would not be present at the Hajj). The 
phenomenon of generalizing positive effects of contact to other groups not actually present (the 
secondary transfer effect) is well established in the literature. Pettigrew (1997) suggests three 
mechanisms for such generalization to occur. First, the positive contact can improve people’s 
ability to empathise with others generally. Second, rather than simply enabling learning about the 
specific outgroup, contact can promote identification with outgroups. Third, contact with 
outgroup members could lead to a reappraisal of the ingroup, whereby people realise that 
ingroup norms and customs are not the only ones of value in the wider world. In a study 
comparing different mechanisms, Tausch et al. (2010) found support for the role of 
generalization of attitudes from one group to another but less support for cognitive reappraisal. 
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Contemporary accounts of the mechanisms of positive contact suggest that shared social 
identification between groups is central (Brewer & Miller, 1984; Gaertner & Dovidio, 2000; 
Hewstone & Brown, 1986; for a recent review, see Tausch & Hewstone, 2010). In the present 
case, the specific form of identification we predicted would effect change is not strength of 
identification with an abstract superordinate social category, but identification with the crowd 
(see Figure 1). As Neville and Reicher (2011) show, while strength of social identification with a 
particular social category is the usual way social identity is measured, shared social identity with 
a co-present group or crowd is a better predictor of the psychological benefits of participation in 
such collectives (see also Hopkins et al., 2015). In the case of the Hajj crowd, a notable feature is 
its culturally and ethnically diverse membership. We therefore suggest that it is crowd 
identification that is the basis of more positive attitudes to cultural and ethnic outgroups.  
Explaining Effects of the Hajj on Enhanced Muslim Identification 
Our suggestions on the processes that might lead to enhanced Muslim identification are based on 
what is known about common experiences at Hajj, as documented in interview studies 
(Alnabulsi, 2015) and autobiographical accounts (e.g., Hammoudi, 2006), as well as relevant 
social scientific accounts of identity process and attitude change. A first kind of explanation for 
this self-change focuses on the sheer emotional experience of the Hajj. On the one hand, studies 
of collective emotion in other crowd events would suggest that the exultation generated by being 
part of the Hajj crowd might lead to greater commitment to the shared identity. Thus, across a 
variety of collective gatherings, Páez, Rimé, Basabe, Wlodarczyk, and Zumeta (2015) found that 
emotional synchrony and, to a lesser extent, optimal experience, mediated the effect of 
participation on strengthened collective identity. Hence, we predicted that positive experience in 
the Hajj crowd might predict enhanced Muslim identification. Based on the findings of Khan et 
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al.’s (2016) longitudinal study of the Hindu Magh Mela pilgrimage,2 we expected this 
relationship to be mediated through identification with the crowd (see Figure 1). 
On the other hand, certain aversive emotional experiences might play a complementary 
role. The theory of cognitive dissonance would suggest that greater physical discomfort 
(tiredness, heat etc.) experienced in striving to complete the rituals would lead people to shift 
their views to reflect the commitment they have shown to the shared spiritual values (Aronson & 
Mills, 1959; Gerard & Mathewson, 1966). Put differently, the strain we experience as part of 
participation can tell us something about ourselves and our values. A similar point has been 
made specifically about rituals involving shared pain. Thus, Whitehouse and Lanman (2014) 
reviewed evidence from ethnographic, archaeological, and historical research showing that 
shared dysphoric rituals create shared identification among participants; and Xygalatas et al. 
(2013) in a study of rituals in Mauritius showed that high-ordeal rituals predict both inclusive 
identification and prosocial behaviour, supporting a Durkheimian account of their social-
cohesion function (see Durkheim, 1912/1995). The Hajj is a physically arduous experience 
involving standing, walking, and sometimes running in extremely high temperatures. Hence, we 
predicted that feelings of exhaustion in the Hajj crowd might predict enhanced Muslim 
identification, again mediated through identification with the crowd (after Khan et al., 2016) (see 
Figure 1). 
 A second type of explanation for enhanced Muslim identification has to do with the 
particular spiritual values embodied by the Hajj crowd. Peacefulness is one important spiritual 
value meant to prevail in the Hajj crowd (Shariati, 2005): “One had to remember the hadith ‘No 
quarrelling during hajj’” (Hammoudi, 2006, p. 98). A second is unity (Shariati, 2005): 
“Humility, faith and unity are emphasized throughout the Hajj” (Memish et al., 2012, p. 62). 
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Thus, to the extent that pilgrims experience the crowd as embodying these values—a peaceful 
crowd and a united crowd—they should see the identity of the crowd as congruent with their 
spiritual identity, and hence they would more readily identify with the crowd. (For related 
proposals, see Oyserman, 2014; Sheldon, 2014; Sirgy, 1986; Swann & Burhmester, 2012.) Thus, 
we expected that experiencing each of these identity-congruent values being embodied in the 
crowd would be associated with identification with the crowd and thereby provide a further 
pathway to enhanced identification as a Muslim (see Figure 1). 
Social Identity Definition and Enactment in the Crowd: A Further Potential Mediator of 
the Effects of the Hajj: 
While perceived cooperation, intense emotional experiences, and embodiment of Muslim values 
each should predict a greater sense of shared identity with the crowd itself, we considered that 
there might be a second, closely related, mediator from some of the predictors to experiences of 
self-change: enactment of one’s identity as a crowd member. Thus, factors such as perceived 
cooperation among pilgrims and the crowd’s embodiment of spiritual values enable participants 
to put into practice their most valued shared beliefs – that, is to enact their identities in tangible 
ways, a process called collective self-objectification (Drury & Reicher, 2005) or collective self-
realization (Khan et al., 2016).  
Extending the principle of self-categorization theory that social contextual features 
influence identity salience (Turner, Hogg, Oakes, Reicher, & Wetherell, 1987), Neville and 
Reicher (2011; Reicher, 2011) reasoned that realization of identity in the form of tangible 
practices makes that identity more meaningful to participants; this, they suggest, increases 
strength of social identification. In line with this reasoning, Khan et al. (2016) found that 
pilgrims’ shared social identity with the crowd predicted increased social identification as a 
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Hindu, mediated by collective self-realization. A similar logic is apparent in the social identity 
model of “deindividuation” effects (Klein, Spears, & Reicher 2007), self-verification theory 
(Swann & Buhrmester, 2011), and motivated identity construction theory (Vignoles, 2011). 
According to these perspectives, enacting an identity makes that identity recognizable to others, 
who may then provide feedback that affirms the identity, resulting in a mutually reinforcing 
feedback loop between identity definition and identity enactment (see Swann & Bosson, 2008; 
Vignoles, 2019).  
How should identity-enactment be observed and operationalized in the context of the Hajj? 
Given that being helpful to other pilgrims is an important spiritual value expected of good 
Muslims at Hajj (e.g., Nigosian, 2004), we suggest that giving support to other crowd members 
is an important way of enacting one’s identity as a member of the Hajj crowd. Thus, we expected 
that giving support would be closely related to identification with the crowd, and that these 
variables might play parallel mediating roles in explaining the links between experiences and 
perceptions of crowd membership and experiences of self-change (see Figure 1).  
Surveying the Hajj 
Despite its size and global significance, the Hajj has barely featured in psychology 
research. A recent PsychInfo search for peer reviewed journal articles with “Hajj” in the abstract 
turned up only 31 results, and almost none of these were concerned with social psychological 
processes. One reason for this dearth of psychology research is that access to Mecca is closed to 
non-Muslims. In addition, large-scale research on this event is a major undertaking given the 
multiple languages among pilgrims. To deal with this in our study of the 2012 Hajj, we 
employed and trained a group of religious students to act as research assistants for our 
questionnaire survey. The students were native speakers of the seven main languages of pilgrims 
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attending the Hajj – Arabic, Malay, Urdu, French, Persian, Turkish, and English – and we sought 
to sample pilgrims speaking these languages broadly in proportion to their representation at the 
Hajj, as indicated by figures from previous research (Abdelrhman, 2011). Through this strategy, 
we also hoped to sample across the range of different nationalities and cultural groups present at 
the Hajj. Pilgrims completed the questionnaire in and around the Grand Mosque, Mecca, which 
is the most sacred place in Islam. 
Based on the literature reviewed above, the hypotheses we tested with the survey can be 
summarized as follows. First, we expected that each of perceived cooperation, positive 
experience, exhaustion, perception of a peaceful crowd and perception of a united crowd would 
predict both identification with the crowd and giving support. Second, we expected that both 
identification with the crowd and giving support should predict increased positive attitudes to 
outgroups and enhanced Muslim identification. We expected identification with the crowd and 
giving support to covary. We expected indirect relationships between perceived cooperation and 
increased positive attitudes to outgroups. We also expected indirect relationships between, on 
the one hand, each of positive experience, exhaustion, perception of a peaceful crowd and 
perception of a united crowd and, on the other, enhanced Muslim identification. Since these 
theorised indirect relationships share common mediators, we also examined all other potential 
mediation pathways within our model (see Figure 1). 
Assessing Psychological Change at the Hajj 
The analysis presented here is part of a larger questionnaire survey study in which we also 
examined other topics (see also Alnabulsi & Drury, 2014). Admittedly, since our design is cross-
sectional, it is less able to support causal claims than Clingingsmith et al.’s (2009) natural 
experiment. On the other hand, what it is able to provide, which that study could not, is a test of 
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hypotheses about the role of identification with the crowd, and other crowd processes, in 
experiences of self-change. Note that assessing these crowd processes in a “control group” of 
participants who did not experience the crowd would be nonsensical; and so a correlational study 
of those who did attend the Hajj is the only viable way of testing quantitative predictions about 
the role of these processes in experiences of self-change. 
The nature of the study also meant that the only way to measure change itself was to 
measure self-reported change – that is, by asking people the extent to which they had 
experienced changes in their Muslim identification and in their attitudes to outgroups. Given that 
part of the purpose of the Hajj is to renew and remake the pilgrim as a more spiritual person, it is 
possible that our participants might draw upon a narrative of ideal self-change rather than report 
the extent to which they have actually changed. In a context where psychological change is 
valued, we recognize that asking people whether they have changed might encourage them to 
(over)report change (e.g., Frazier et al., 2009).  
There are several points to make about this. First, as described earlier, the occurrence of 
lasting psychological change through participation in the Hajj is already established (Alexseev & 
Zhemukhov, 2015; Clingingsmith et al., 2009). The purpose of the present study was not to 
measure the average magnitude of change, therefore, but to explain some of the processes behind 
it, by looking at variability in reported experiences of change. Second, using self-reports as an 
indicator of the extent of change experienced by each individual allowed us to reach a much 
larger and more representative sample than could possibly be achievable using other approaches. 
Third, unlike studies that ask participants to self-report on changes retrospectively, sometimes 
long after the events occurred, here we had a unique opportunity to ask participants about 
changes that they were experiencing in the immediate context of the Hajj itself. Fourth, as 
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illustrated by the account of Malcolm X (1965) with which we began this paper, these immediate 
experiences are of interest in themselves, as transformative psychological processes “in the 
moment” that may in due course be translated into self-defining memories that shape one’s 
future identity, life-course and behaviours (e.g., Singer & Blagov, 2004). Fifth, we rule out some 
possible artefactual explanations for our findings by using latent variables and controlling for 
acquiescent responding in the measurement part of our structural models. In sum, whether or not 
the overall magnitude of change is exaggerated, we suggest that individual variability in the 
reporting of experienced self-changes in identification and attitudes is meaningful and potentially 
highly consequential, and our study seeks to explain a substantial part of that variability.  
Method 
Recruitment Procedure 
Our recruitment strategy involved training twelve research assistants to each approach an 
opportunity sample of pilgrims. The research assistants were religious students from Umm Al-
Qura University, Mecca, which helped us recruit them and paid them an allowance. They were 
native speakers of the seven major languages present at the Hajj. Each assistant was assigned a 
quota of participants to recruit.  
The research assistants approached pilgrims in the Grand Mosque and plaza area 
immediately outside, using verbally-administered paper copies of the questionnaires. Pilgrims 
were not offered a reward but were told that the research was intended to contribute to enhancing 
the safety management and experience of the Hajj (since part of the questionnaire concerned 




Pilgrims were often reluctant to participate, since our request interfered with their worship. 
Response rates were roughly sixty per cent in the Mosque and seventy per cent in the plaza. 
There were demographic factors in the response rate. Younger pilgrims were relatively more 
willing to participate than other pilgrims. Some refused to participate because they were 
illiterate; they sometimes passed us to a relative instead. Women were more likely to refuse than 
were men. The research assistants were male, which would have affected recruitment of females, 
given Islamic conventions. To counter this, three of the assistants were accompanied by their 
wives.  
Participants 
We surveyed a total of 1194 pilgrims. Three hundred and eighty-three (32.5%) participants were 
sampled in the nine days before the Hajj rituals, when pilgrims came to the mosque for their first 
tawaf; 533 (45.2%) were sampled during Hajj over 3 days; and 260 (22.0%) were sampled at 
tawaf in the six days after the Hajj rituals.3 (Information on the time and location of 4 
participants was missing.) Four hundred and twenty one (35.7%) were surveyed inside the Grand 
Mosque and 753 (64.0%) on the plaza immediately outside. 
The data for 18 participants were entered incorrectly by one research assistant. As there was 
no way subsequently of being sure what the correct entries should have been, these participants 
were removed from the sample, leaving 1176 participants.  
Four-hundred and twenty (35%) participants were Arabic speakers, 150 (13%) were 
speakers of Malay, 150 (13%) of Urdu, 120 (10%) of French, 120 (10%) of Persian, 120 (10%) 
of Turkish, and 114 (9%) of English. Seven hundred and fifty-nine (64.2%) of the participants 
were male and 419 (35.5%) were female. This matches the proportion of males to females in the 
population attending Hajj in 2012 (Ministry of Economy and Planning, Central Department of 
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Statistics and Information, Saudi Arabia, 2014). The study included participants from 72 
countries. Those nationalities represented by 15 or more participants are presented in Table 1. 
-------------Insert Table 1 about here----------- 
The majority of pilgrims attend through arrangement with six Hajj travel establishments, or 
travel agencies, which are structured by country or geographical region. In most cases, the 
proportion in our sample from each establishment roughly corresponded with official estimates 
for the event as a whole (our sample: Arab and Arabian Gulf countries 35.7%; America, 
Australia, and Europe (including Turkey) 18.7%; South Asia 14%; South East Asia 11.6%; Iran 
and Tajikistan 10.3%; non-Arab African Countries 8.7%. Official estimates: Arab and Arabian 
Gulf countries 23%; America, Australia, and Europe (including Turkey) 14%; South Asia 29%; 
South East Asia 16%; Iran and Tajikistan 4%; non-Arab African Countries 11%; Ministry of 
Economy and Planning, 2014; Ministry of Hajj, 2013). 
The modal age-range for both male and female participants was 40-49 years. Across the 
sample, 17 participants (1.4%) were aged between 18 and 20 years old; 98 (8.3%) were aged 20 
to 29; 223 (18.9%) were aged 30 to 39, 459 (38.7%) were aged 40 to 49, and 381 (32.3%) were 
aged 50 years and over.4 Sixty-six participants (5.6%) were illiterate, 197 (16.7%) were educated 
to “read and write” level, 193 (16.4%) to primary school level, 239 (20.3%) to secondary school 
level, 395 (33.5%) to undergraduate degree level, 78 (6.6%) had Master’s degrees, and 8 (0.7%) 
had doctorates. Seven hundred and eighteen (60.8%) were employed, 360 (30.5%) were retired 
and 98 (8.3%) were not employed. Three hundred and sixty-eight (31.3%) had been on Hajj 
before, whereas for 808 (68.7%) this was their first Hajj. Most were attending the pilgrimage in a 




Measures were included as part of a larger survey (Alnabulsi, 2015; Alnabulsi & Drury, 
2014).5 The questionnaire was developed in English and translated into Arabic, French, Urdu, 
Persian, Turkish, and Malay. All versions were also translated from these different languages 
into Arabic, the first author’s first language, in order to check the quality of translation.  
Given the challenges of collecting data within such a huge and mobile mass gathering, 
most constructs in our model were represented with short measures. All items were anchored by 
1 (strongly disagree) and 7 (strongly agree). Below, we report Cronbach’s α for measures with 3 
or more items and Spearman-Brown split-half reliability coefficients (ρS-B) for 2-item measures 
(Eisinga, te Grotenhuis, & Pelzer, 2013). Moreover, as described below, we accounted for 
measurement error by modelling all constructs as latent variables, and we included a method 
factor to control for possible confounding effects of acquiescent responding.   
Enhanced Muslim identification  was measured using three items (α = .78), which we 
constructed based on Clingingsmith et al. (2009): “Compared to before you came to Hajj: Is your 
Muslim identity now more important to you?”, “… Do you now feel more unity with other 
Muslims?”, “… Do you now feel more harmony with other Muslims?” 
Increased positive attitudes to outgroups was measured using two items (ρS-B = .72) also 
based conceptually on Clingingsmith et al. (2009): “Compared to before you came to Hajj: Do 
you now feel more harmony with people with different religions?” and “… Are you now more 
positive towards people from different cultures?”6  
Identification with the crowd was measured with five items (α = .83): “I feel at one with 
the people around me”, “I feel that I am part of this crowd”, “I feel a sense of togetherness with 
other people on the Hajj”, “I feel unity with others”, and “I feel strong ties with other people in 
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the Hajj”. The precise wording of these items was developed for this study, but the concept of 
identification with and among co-present others, in contrast to identification with a wider social 
category (such as Muslims), is based on Neville and Reicher (2011) and Khan et al. (2016). The 
items are adapted from those in commonly used scales by Doosje, Branscombe, Spears and 
Manstead (1998) and Doosje, Ellemers and Spears (1995) and which are defined by Leach et al. 
(2008) as the “solidarity” dimension of social identification.  
Giving support was measured initially with three items (α = .68) constructed for this study, 
partly based on items used in previous research on social support in mass events (Drury et al., 
2016): “I am willing to help others on the Hajj who need support”, “I have been helpful to 
others”, and “I have shown concern for others’ needs”. (The survey section containing these 
items was prefaced with a statement, “Now we would like to ask you about supportive behaviour 
on the Hajj”; thus, it would have been clear to participants that all three items referred 
specifically to giving support to others on the Hajj rather than to giving support in general.) 
However, the first item showed a substantial cross-loading on perceived cooperation in our initial 
measurement model (see below). Notably, the problematic item was about willingness to give 
support, whereas the other two items were self-reports of having given support—and thus closer 
to the theoretical construct that we wanted to measure. We therefore concluded that a two-item 
measure was conceptually and statistically preferable (ρS-B = .66). 
Perceived cooperation was measured with three items (α = .78): “In my view, most 
pilgrims are supportive of others”, “In my view, most pilgrims are respectful of others”, “If I 
need help, other pilgrims would help me”. These were constructed for this study; the third item 
was based on measures of expected social support used in previous research (Drury, Brown, 
González, & Miranda, 2016; Drury, Novelli, & Stott, 2015).  
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Positive experience in the crowd was measured with six items constructed for this study (α 
= .91): “I feel enthusiastic to be part of this crowd”, “I am enjoying being in this crowd”, “I feel 
good being part of the Hajj crowd”, “I am glad to be part of this crowd”, “Being in the Hajj 
crowd is a positive experience for me” and “My desire is to be part of the Hajj crowd”. These 
items were similar to those used in previous research looking at positive experience in crowd 
events (Novelli, Drury, Reicher, & Stott, 2013). 
Exhaustion was measured using two items constructed for this study (ρS-B = .79): “I feel 
physically exhausted in this crowd”, “I feel emotionally exhausted in this crowd.” 
Perception of a peaceful crowd was measured with two items constructed for the present 
study (ρS-B = .70): “On the whole, the Hajj crowd is peaceful” and “On the whole, the Hajj crowd 
is not aggressive.” 
Perception of a united crowd was measured with two items constructed for the present 
study (ρS-B = .64): “This crowd is united with each other” and “There is a sense of togetherness 
in this crowd”. 
Demographic and other measures. Among other demographic data, participants reported 
their age, gender, educational level, whether this was their first time attending the Hajj, and 
whether they were attending alone or in a group.   
Acquiescent responding. Our main substantive measures included no reversed items, and 
so it was important to avoid the possibility that our findings might be contaminated by individual 
or cultural differences in use of the response scale (Podsakoff, MacKenzie, & Podsakoff, 2012; 
Smith et al., 2016). As described below, we adjusted our measures for acquiescent responding by 
including a method factor in all statistical models. To define this method factor, we used four 
pairs of conceptually-opposed items that were unrelated to our current theorizing. For example, 
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the extent to which a participant agrees both that there is enough space and that it is too crowded 
provides an indicator of their tendency to use the agree end of the response scale irrespective of 
item content. Indicator 1 was the average of “There is enough space for everyone” and “It is too 
crowded here”; Indicator 2 was the average of “I feel safe at tawaf” and “Tawaf is dangerous”; 
Indicator 3 was the average of “On the whole, the Saudi staff treat us fairly” and “The Saudi staff 
are hostile to us”; Indicator 4 was the average of “The Saudi authorities provide appropriate 
information for us” and “The Saudi authorities are not communicating adequately with us”. Each 
pair of items was averaged without reverse coding either item. 
Analytical Considerations and Measurement Models 
Analyses were conducted using Mplus 6 (Muthén & Muthén, 1998-2010). To account for 
measurement error and thus estimate structural paths more precisely in our main analysis, we 
modelled all constructs as latent variables with the relevant items as indicators. For all analyses, 
we used the TYPE = COMPLEX function in Mplus to produce corrected standard errors that 
account for the clustering of participants into different nations of origin. All models were 
computed using robust maximum likelihood estimation (Satorra & Bentler, 1994), which adjusts 
for non-normality in the indicator variables. We assessed model fit using the Standard Root 
Mean Squared Residual (SRMR), Root Mean Square Error of Approximation (RMSEA), and 
Comparative Fit Index (CFI). Based on recommendations in the literature, we interpreted values 
of SRMR < .08 (or < .10), RMSEA < .06 (or < .08), and CFI < .95 (or < .90) as evidence of 
“good” (or “acceptable”) fit (Hu & Bentler, 1999; Kline, 2005). Note, however, that these are 
rules of thumb to aid interpretation, and they should not be misinterpreted as absolute criteria to 
accept or reject a model (Kenny & McCoach, 2003; Marsh, Hau, & Wen, 2004).  
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Prior to our main analyses, we tested and slightly refined the measurement model, to 
ensure that we were using the best-performing items across our linguistically and culturally 
heterogeneous sample. To test and optimize the performance of our measures in a culturally and 
linguistically diverse sample, we first estimated a measurement model with nine substantive 
factors and a method factor of acquiescent responding. All items were allowed to load on their 
target factors, as specified above. To ensure that all factors were locally just-identified, we 
specified a fixed loading of 1 for the first item loading on factors with three or more items and 
we specified a fixed loading of 1 for both items loading on factors with two items (Little, 
Lindenberger, & Nesselroade, 1999; Steiger, 2002). All substantive items also cross-loaded on 
the method factor, with every loading on this factor fixed at 1; as recommended in the literature, 
acquiescent responding was allowed to covary with the substantive factors (Welkenhuysen-
Gybels, Billiet, & Cambré, 2003). The substantive factors were thus defined by variance in the 
items that was not attributable to differences in scale usage. No other cross-loadings and no 
residual covariances were allowed in any of our models. 
Confirming the adequacy of our measures, an initial measurement model with no 
modifications showed acceptable fit: χ2 (426) = 1020.692; CFI = .918; RMSEA = .034 (90% 
confidence interval [CI]: .032, .037); SRMR = .047. Within this model, all items loaded as 
expected on their target factors (all standardized λ > .58; all p < .001). However, modification 
indices suggested a high potential cross-loading of .419 for one item in our giving support 
measure (see above), and so this item was removed from subsequent analyses, yielding a model 
with slightly improved fit indices: χ2 (397) = 872.563; CFI = .932; RMSEA = .032 (90% 
confidence interval [CI]: .029, .035); SRMR = .045. All standardized loadings remained ≥ .58, 
and modification indices suggested no potential cross-loadings > .3. Thus, all items loaded 
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cleanly on their target factors, providing confidence in the suitability of these measures for 
testing our predictions.7 
Results 
Correlations 
Table 2 shows that, as expected, most correlations were positive. Social identification with 
the crowd was correlated positively with all variables except exhaustion. Giving support was 
correlated positively with both self-change variables, social identification with the crowd, and 
perceived cooperation. Notably, after adjusting for acquiescent responding, exhaustion showed a 
stronger negative correlation with positive experience, and it no longer correlated positively with 
most other variables in the model. These differences suggest that our acquiescent responding 
method factor worked as intended, improving the conceptual precision of our latent variables by 
removing extraneous variance due to differences in use of the response scale. 
-------------------------Insert Table 2 about here--------------------------- 
Structural Equation Model 
We tested our predictions using a structural equation model based on the logic of Figure 1. 
Experiences and perceptions of crowd membership (peaceful crowd, unity, positive experience, 
perceived cooperation, and exhaustion) were modelled as predictors of identification with the 
crowd and of giving support; these two variables were modelled as predictors of enhanced 
Muslim identification  and increased positive outgroup attitudes. As is conventional when testing 
mediation, we also included direct paths from the five measures of experiences and perceptions 
to enhanced Muslim identification  and increased positive outgroup attitudes. All of these paths 
were modelled while controlling for demographic variables (age, gender, education), previous 
attendance of the Hajj, whether the participant was attending alone or in a group, and the period 
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of data collection (before, during or after the main ritual, coded with two dummy contrasts). We 
retained the method factor to account for acquiescent responding, and we continued to allow this 
to covary freely with the substantive factors. We allowed all predictors and control variables to 
covary freely. We also modelled a covariance between the two potential mediators, identification 
with the crowd and giving support, and a covariance between the two outcome variables, 
enhanced Muslim identification  and increased positive outgroup attitudes.  
Figure 2 summarizes the main findings from this model. The complete set of structural 
parameter estimates is reported in Table 3 (direct paths), Table 4 (covariances), and Table 5 
(indirect paths). The model showed an acceptable fit to the data, χ2 (544) = 1261.399; CFI = 
.909; RMSEA = .034 (90% CI: .031, .036); SRMR = .044, and accounted for 40.2% of the 
variance in identification with the crowd, 41.1% of the variance in giving support, 24.0% of the 
variance in enhanced Muslim identification, and 20.1% of the variance in increased positive 
outgroup attitudes. 
------------------------ Insert Figure 2 about here --------------------------- 
------------------- Insert Tables 3, 4 and 5 about here ------------------------- 
Direct Paths 
As shown in Figure 2 and Table 3, perceived cooperation, positive experience, and 
perceptions of a united crowd each significantly predicted identification with the crowd (βs from 
.196 to .474; all p < .001), and perceived cooperation also predicted giving support (β = .510; p < 
001). On the other hand, exhaustion did not significantly predict either of these variables (both p 
≥ .195), and perceptions of a peaceful crowd showed a weak negative association with giving 
support (p = .035).8 Identification with the crowd in turn predicted both self-change variables 
(β’s ≥ .278; both p < .001). As expected, giving support covaried significantly with identification 
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with the crowd (p < .001 [see Table 4]); however, giving support did not directly predict either of 
the self-change variables (both p ≥ .129).9 
Indirect Pathways 
Combining these significant effects, we found evidence of several significant indirect 
pathways from experiences and perceptions of crowd membership to experiences of self-change, 
as shown in Table 5. Notably, all significant indirect pathways were mediated through 
identification with the crowd. First, perceived cooperation showed indirect effects on self-change 
through two significant predicted pathways: perceived cooperation → identification with the 
crowd → enhanced Muslim identification (Standardized Parameter Estimate [SPE] = .132, SE = 
.024, p < .001, 95% CI: .084, .179) and perceived cooperation → identification with the crowd 
→ increased positive outgroup attitudes (SPE = .143, SE = .038, p < .001, 95% CI: .068, .218).  
Second, positive experience showed significant effects on self-change also through two 
significant predicted pathways: positive experience → identification with the crowd → enhanced 
Muslim identification  (SPE = .054, SE = .017, p < .01, 95% CI: .020, .088) and positive 
experience → identification with the crowd → increased positive outgroup attitudes (SPE = 
.059, SE = .014, p < .001, 95% CI: .031, .087).  
Third, perceptions of a united crowd similarly showed indirect effects on self-change 
through two significant predicted pathways: united crowd → identification with the crowd → 
enhanced Muslim identification (SPE = .060, SE = .017, p < .001, 95% CI: .028, .093) and united 
crowd → identification with the crowd → increased positive outgroup attitudes (SPE = .065, SE 
= .022, p < .01, 95% CI: .023, .108).  
In sum, associations of perceptions and experiences of the crowd with both dimensions of 
experienced self-change were largely explained by feelings of identification with the crowd. 
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Since we found no significant direct paths from perceptions and experiences of the crowd to 
either self-change outcome, nor did we find significant indirect pathways through giving support, 
the data are consistent with a view of identification with the crowd as fully mediating these 
associations. 
Discussion 
These results suggest some of the processes that might account for previous observations 
that attending the Hajj can change pilgrims towards both greater commitment to their Muslim 
identity and more positive attitudes to other groups. Previous observations have been 
autobiographical, anecdotal, or have only measured change with limited samples after the event 
and without examining process (Alexseev & Zhemukhov, 2015; Clingingsmith et al., 2009). By 
contrast, we surveyed pilgrims when they were at the Hajj, and we took measures of likely 
process factors.  
 The indirect association we found between perceived cooperation and more positive 
attitudes to outgroups both within and outside the Ummah,10 is consistent with the idea, based on 
the contact literature (Allport, 1954) and as suggested by Clingingsmith et al. (2009), that 
cooperative interaction with others leads to more positive views of other groups at the Hajj. 
Further, the fact that this association was mediated by identification with the crowd is in line 
with social identity based contact theories, in particular the notion of common ingroup 
identification (Gaertner & Dovidio, 2000), although here is it the diverse crowd (rather than a 
more abstract superordinate social category) that operates as the common ingroup. Given that our 
self-report measure of attitude change included reference to other religions as well as other 
cultures, this is evidence of a secondary transfer effect (Tausch et al., 2010). 
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The role of identification with the crowd as the proximal predictor of increased positive 
outgroup attitudes meant that other experiences of the Hajj were also found to have indirect 
effects. Both emotion (in the form of positive experience) and Muslim spiritual values embodied 
in the crowd (in the form of perceptions of unity) predicted more positive attitudes to outgroups 
via identification with the crowd. 
 The evidence for the predictors of enhanced Muslim identification was mixed. On the one 
hand, as expected positive experience predicted enhanced Muslim identification indirectly, via 
identification with the crowd. The significant pathway between positive experience and (crowd) 
identification is in line with previous research on the psychosocial effects of mass gatherings 
(Páez et al., 2015). On the other hand, aversive experience (exhaustion) predicted neither 
enhanced Muslim identification nor the mediators, a result which appears to be in contrast to 
some previous research on rituals and identification (e.g., Whitehouse & Lanman, 2014). 
Experiencing the crowd as embodying spiritual values produced different results 
depending on the particular value. Perceiving a peaceful crowd was not associated with either of 
the mediators or with enhanced Muslim identification. Perceiving a united crowd predicted 
enhanced Muslim identification via identification with the crowd, as expected. The results for 
perceiving unity, but not those for peacefulness, are therefore in line with theories of self-
congruence (e.g., Oyserman, 2014; Sheldon, 2014; Sirgy, 1986; Swann & Burhmester, 2012), 
which might suggest that experiencing a crowd embodying identity-congruent values would 
increase identification with that crowd and thereby enhance commitment to the values of the 
social category the crowd represents. 
The results overall suggest that the two types of experiences of self-change (outgroup 
attitudes and ingroup identification) seem to operate through the same mechanism. The finding 
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of a relationship between identification with the crowd and enhanced identification with the 
wider (religious) social category partially replicates Khan et al.’s (2016) finding from a study of 
a Hindu pilgrimage; but we also extend Khan et al.’s finding, first by showing some of the 
predictors of this identification with the crowd (i.e., perceptions of a united crowd, positive 
experience, and perceived cooperation) and second by showing that positive attitudes to 
outgroups can also be enhanced by the same process.  
We found that giving support covaried with identification with the crowd, but did not 
operate as a mediator in the way we expected. Giving support was predicted positively by 
perceived cooperation, but was not associated with either of the outcome measures. In their 
study, Khan et al. (2016) asked people directly whether they felt they had enacted their identity, 
whereas we took reports of giving support as an indicator of such identity enactment; this 
methodological difference might explain why they found that enactment predicted enhanced 
religious ingroup identification but we did not. 
Of the distal predictors, perceived cooperation was found to be particularly important, for 
it was associated with both mediators and both forms of self-change. Among our five measures 
of perceptions and experiences in the crowd, perceived cooperation showed the largest 
correlations with all social identity processes and experienced self-change variables, the largest 
standardized paths to both social identity processes, and the largest indirect paths to both 
experienced self-change variables.  
 Clingingsmith et al. (2009) found evidence that literacy among pilgrims increased 
experiential knowledge of other cultural groups. In contrast, we did not find level of education to 
be a predictor of experiences of self-changes (see Table 3). Following up another suggestion of 
Clingingsmith et al., prior experience of the Hajj did not directly predict self-change experiences; 
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however, it did predict identification with the crowd (see results for first attendance in Table 3), 
and thus prior experience contributed indirectly to both self-change experiences.11 Also, both 
education and prior experience did predict giving support. The one direct demographic predictor 
of self-change experiences that we identified was age – the older the pilgrim, the more likely 
they were to report increased positive outgroup attitudes (Table 3). 
One question arising from this analysis concerns whether the effects of the Hajj in creating 
experiences of self-change are also found in other religious gatherings. The strengthening of 
commitment to the religious identity would appear to be a generic effect of shared identity in any 
crowd enacting a spiritual ritual; this is suggested both by theory and by the evidence that similar 
effects have been found in two different types of religious event – i.e. both the Hajj and the 
Mela. But should we also expect the finding of enhanced positive attitudes to other groups to 
occur in other religious mass rituals? Khan et al. (2016) did not examine attitudes to other 
groups, and there seems no particular reason to expect this at the Hindu Mela they investigated, 
where the population is much more homogeneous (i.e. predominantly high-caste Indians) than at 
the Hajj. 
In order to begin to answer this question of the generality of change in attitudes to other 
groups, it is necessary to distinguish between identity process and identity content. Effects of 
identity-congruent practice on commitment to the values of identity are at the level of process. 
The nature of that practice (i.e., which particular norms are embodied) is at the level of identity 
content, and it is the precise content of the shared identity which will determine the extent to 
which such enhanced commitment is associated with changes in other attitudes. Among the 
values the Hajj is meant to embody is unity across the diverse peoples of the Muslim Ummah 
(e.g., Memish et al., 2012; Shariati, 2005). This is reinforced by the experience of cultural variety 
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(including even doctrinal differences about the correct way to be a Muslim) being subsumed 
within the common purpose of communal Hajj rituals (as illustrated in the Malcolm X quotation 
at the beginning of this article). Thus, we would expect to see similar results to those presented 
here at those religious mass gatherings where unity and equality across diversity are spiritual 
values, but no such change to more positive intergroup attitudes where these values are not 
associated with the common identity. This argument might be tested systematically in a future 
study. 
The present findings contribute to a growing psychology of not only mass pilgrimages 
(e.g., Hopkins et al., 2015; Khan et al, 2014, 2016; Pandey et al., 2014; Tewari, Khan, Hopkins, 
Srinivasan, & Reicher, 2012) but also other mass gatherings (Drury et al., 2015), which has 
demonstrated the role of shared social identity in crowds in relation to a range of phenomena, 
including feelings of safety in dense crowds (Alnabulsi & Drury, 2014), health and wellbeing 
(Hopkins & Reicher, 2016), and sensory processes (Shankar et al, 2013). Beyond the psychology 
of one particular religious mass gathering, we suggest that examining psychological change at 
the Hajj can tell us about crowds and their ability to remake identities (Reicher & Drury, 2011). 
Hitherto, the idea that crowds form (and re-form) identities has been most extensively researched 
in studies of collective action (e.g., Drury & Reicher 2000; Van Zomeren, Leach, & Spears, 
2012). The present investigation, along with other recent studies in psychology (Khan et al., 
2016; Xygalatas et al., 2013) and other disciplines (Whitehouse & Lanman, 2014), shows that 
ritual crowds also have this potential. 
One of the strengths of the analysis presented here is that it is based on a sample that was 
relatively representative of the Hajj crowd, in terms of both gender and language group. What is 
more, recruitment and participation in the questionnaire took place in Mecca during the Hajj 
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itself. Participants were not recalling from memory how they felt but were reporting experiences 
in vivo. Taken together, these points mean that this study is relatively strong on both 
generalizability (at least for Hajj crowds) and ecological validity. 
Before concluding, however, there are some limitations that need to be mentioned. As with 
many survey designs, the results here are correlational. Although the sequence of relations tested 
here made theoretical sense and is justified empirically, other causal sequences are possible. 
Similarly, other factors beyond those included here surely play a critical role. For example, 
institutional and ideological support may be important factors in psychological change in 
religious mass gatherings, just as they are in other examples of successful intergroup contact 
(Allport, 1954).  
The fact that evidence of change in the present study is based on self-reported experiences 
of change “in the moment” during the Hajj is both a strength and a limitation of the study. 
Although highly challenging to carry out, an ideal study would go beyond this approach by 
looking also at the behaviour of pilgrims not only during the Hajj period but afterwards. Such a 
long-term behavioural study could add some information to the present findings on the 
endurance of these reported changes in identification and attitudes, linking our current findings 
with the downstream consequences previously demonstrated by Clingingsmith et al. (2009), as 
well as testing the consequentiality of these psychological changes for group and intergroup 
actions. 
For practical reasons, the questionnaire was relatively short, meaning that the measures 
were based on small numbers of items. Some of the items were constructed for this study, rather 
than based on previously validated measures. Arguably, to measure the effects of contact, there 
should have been items measuring how much interaction the participants had with others at the 
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Hajj, separate from the extent to which this contact was cooperative. For reasons of brevity, we 
asked only about the latter. However, since the positive (i.e., cooperative) form of contact is the 
mechanism of change according to the contact approach, we suggest that it is legitimate to 
interpret the measure as providing a test of the contact hypothesis. 
One further caveat is necessary. Participants’ perceptions of unity in the crowd should not 
be taken as a claim that the Hajj is characterized only by unity. Alongside accounts of harmony 
among pilgrims, scholarly accounts of the Hajj note both differences among sects (characterized 
by disrespect and hostility) and inequality between social categories (not least women and men), 
as well as occasional displays of personal selfishness (Hammoudi, 2006).  
A prevalent representation of Islam in the West is of intolerance and even violence 
(Ahmed & Matthes, 2017), and the Hajj itself is often associated in public discourse with disaster 
in the form of so-called “stampedes” (Sim & Mackie, 2015). The present study offers a positive 
picture of the potential of the Hajj for psychological change and for harmony between different 
groups. It therefore also suggests an alternative perspective to contemporary arguments around 
the supposed inherent intolerance of Islam and the possible dangers (to the West) of Muslim 
mass gatherings. 
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Figure titles and notes 
Figure 1. Schematic of theoretical model tested 
 
Figure 2. Summary of significant paths from our structural equation model  
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Note: Values reported are standardized parameter estimates. Indicators, error variances, control 
variables, and non-significant paths were included in the model, but they are omitted from the 





1 Known in Arabic as Makkah. 
2 The Magh Mela pilgrimage takes place every year at the confluence of the Ganges and Yamuna rivers. Larger 
versions of the festival take place every six (Ardh Kumbh Mela) and 12 (the Maha Kumbh Mela) years. On each 
occasion, millions gather for rituals centred on bathing in the river.  
3 The Hajj rituals last for five days, but pilgrims also gather at the Grand Mosque to take part in tawaf in the days 
beforehand and immediately afterwards. 
4
 The questionnaire was mistakenly formatted “18-20, 20-30, 30-40, 40-50, 50 and over”. We have therefore re-
presented these data, though it is likely that there is some minor error in the figures in each age category. 
5 Other than demographic and other non-psychological/behavioural information, there were 72 items in the 
questionnaire. They were blocked together as follows: 10 items on positive and negative experience in the crowd; 2 
items on perceived unity in the crowd; 3 items on crowdedness; 2 items on perceptions of specific locations; 6 items 
on Muslim identity; 5 items on shared identity with the crowd; 6 items on social support / cooperation (both given 
and perceived); 6 items on peaceful and conflictual behaviour in the crowd; 5 items on safety; 6 items on 
emergencies; 15 items on perceptions of Saudi staff; and 6 items on experienced self-changes. Previous studies have 
employed a different subset of these items to examine two separate questions. Alnabulsi and Drury (2014) examined 
predictors of feeling safe (which included including researchers’ estimates of crowd density; perceptions of 
management competence; identification with the crowd; and perceptions of support). Alnabulsi, Drury, and 
Templeton (2018) examined effects of location in the Mosque on the extent to which pilgrims gave others support.  
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6 Clingingsmith et al.’s (2009) items named specific countries; however, their sample consisted only of Pakistani 
Hajjis, and so therefore it was possible to identify a small number of relevant outgroups; since our own sample took 
in multiple nationalities, it was not feasible to name all possible relevant national outgroups.  
7 Additionally, we checked the reliabilities of all measures separately among subgroups of participants who had 
responded in each of the seven languages of the study. Reliabilities were largely acceptable for six of the seven 
languages. However, several measures had especially poor reliabilities among French-speaking participants. We 
conducted a parallel set of analyses excluding French-speaking participants (around 10% of the total sample). These 
parallel analyses showed a substantively identical pattern of findings to our main analyses.  
8 Our model showed a small negative path from perception of a peaceful crowd to giving support. Although this 
effect was not predicted, we can speculate that those who experienced the crowd as less peaceful may have been 
more likely to perceive other crowd members as needing help—and therefore they would have been more likely to 
have given support. 
9 As shown in Tables 3 and 4, our model also revealed some demographic trends: Older participants were more 
likely than younger participants to report increased positive outgroup attitudes (p < .01). Those who had previously 
attended the Hajj reported higher identification with the crowd (p < .05). More educated participants, those who had 
previously attended the Hajj, and those who were attending alone were more likely to report giving support to others 
(all p < .01). Additionally, those who had previously attended the Hajj reported higher perceived cooperation and 
positive experiences in the crowd (both p < .05), and those who were attending alone reported higher positive 
experiences (p < .01). We found no significant gender differences in any of our main variables (all p > .05); 
however, female participants were likely to have lower education (p < 001), more likely to be attending for the first 
time (p < .01), and less likely to have been sampled during, compared to after, the main ritual (p < .05). 
10 Ummah is the term used to refer to the world-wide Muslim community. 
11 We did not test for indirect effects of demographic control variables in our main analyses, but a post-hoc analysis 
revealed two significant indirect pathways: For first attendance  identification with crowd  enhanced Muslim 
identification, SPE = -.032, SE = .014, p = .024, 95% CI: -.059, -.004. For first attendance  identification with 
crowd  increased positive outgroup attitudes, SPE = -.034, SE = .017, p = .045, 95% CI: -.068, -.001. 
